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                \begin{document}$\operatorname {Fix}(T)$\end{document}$ to denote the fixed point of *T*.

Firstly, consider the constrained convex minimization problem: $$\documentclass[12pt]{minimal}
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                \begin{document}$g:C\rightarrow\mathbb{R}$\end{document}$ is a real-valued convex function. Assume that the constrained convex minimization problem ([1.1](#Equ1){ref-type=""}) is solvable, let *U* denote its solution set. The gradient-projection algorithm (GPA) is an effective method for solving the constrained convex minimization problem ([1.1](#Equ1){ref-type=""}). A sequence $\documentclass[12pt]{minimal}
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Recently, many authors combined the constrained convex minimization problem with a fixed point problem \[[@CR1]--[@CR3]\] and proposed composited iterative algorithms to find a solution of the constrained convex minimization problem \[[@CR4]--[@CR7]\].
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                \begin{document}$$ x_{n+1}=\alpha_{n}\gamma f(x_{n})+(I- \alpha_{n}A)Tx_{n}, \quad \forall n\geq0, $$\end{document}$$ where *A* is a strongly positive operator. In 2010, Tian \[[@CR11]\] combined the iterative algorithm of ([1.4](#Equ4){ref-type=""}), ([1.5](#Equ5){ref-type=""}), and proposed a new iterative algorithm: $$\documentclass[12pt]{minimal}
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                \begin{document}$\{ x_{n}\}$\end{document}$ generated by ([1.8](#Equ8){ref-type=""}) converges strongly to a minimizer of ([1.1](#Equ1){ref-type=""}).

On the other hand, Xu \[[@CR15]\] proposed that regularization can be used to find the minimum-norm solution of the minimization problem.

Consider the following regularized minimization problem: $$\documentclass[12pt]{minimal}
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Secondly, Yu et al. \[[@CR16]\] proposed a strong convergence theorem with a regularized-like method to find an element of the set of solutions for a monotone inclusion problem in a Hilbert space.

Theorem 1.1 {#FPar1}
-----------

\[[@CR16]\]

*Let* *H* *be a real Hilbert space and* *C* *be a nonempty closed and convex subset of* *H*. *Let* $\documentclass[12pt]{minimal}
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Finally, we give concrete example and the numerical results to illustrate our algorithm is with fast convergence.
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Application {#Sec4}
===========
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Theorem 4.1 {#FPar9}
-----------
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Proof {#FPar10}
-----
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Numerical result {#Sec5}
================

In this part, we use the algorithm in Theorem [4.1](#FPar9){ref-type="sec"} to solve a system of linear equations. Then we calculate the $\documentclass[12pt]{minimal}
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Example 1 {#FPar11}
---------
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Conclusion {#Sec6}
==========

In a real Hilbert space, there are many methods to solve the constrained convex minimization problem. However, most of them cannot find the minimum-norm solution. In this article, we use the regularized gradient-projection algorithm to find the minimum-norm solution of the constrained convex minimization problem, where $\documentclass[12pt]{minimal}
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                \begin{document}$0<\lambda<\frac {2}{L+2}$\end{document}$. Then under some suitable conditions, new strong convergence theorems are obtained. Finally, we apply this algorithm to the split feasibility problem and use a concrete example and numerical results to illustrate that our algorithm has fast convergence.
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